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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cabin of construction machinery, wherein a roof guard who protects a roof provides an insulating 
member which intercepts circulation of a sound of a cross direction within the above-mentioned crevice 
between the above-mentioned roof and a roof guard in a cabin of construction machinery provided in the state 
where a crevice is formed to a roof while it is mutual. 

[Claim 2]A cabin of the construction machinery according to claim 1 providing in the state of forming an 
insulator with elastic materials, such as sponge and rubber, and sticking this insulator elastically to a roof and a 
roof guard. 

[Claim 3]A cabin of the construction machinery according to claim 1 or 2 providing an insulator between a roof 
and a roof guard in pars intermedia of a cross direction of a roof. 

[Claim 4]A cabin of construction machinery, wherein a roof guard who protects a roof provides a sound- 
absorbing material in the above-mentioned roof guard's undersurface in a cabin of construction machinery 
provided in the state where a crevice is formed to a roof while it is mutual. 

[Claim 5]A cabin of construction machinery providing a sound-absorbing material in a roof guard's undersurface 
in a cabin of the construction machinery according to any one of claims 1 to 3. 

[Claim 6]An acoustical insulation board which two or more reinforcing ribs were provided in a rear side wall in 
the state of projecting in cabin back, and an edge part was bent by the outside of this rear side wall, and was 
formed in a cube type in the state where noise control space is formed between rear side walls. A cabin of 
construction machinery adhering and providing in the above-mentioned edge part and a portion which contacts 
the above-mentioned reinforcing rib. 

[Claim 7]ln a cabin of the construction machinery according to any one of claims 1 to 5, two or more reinforcing 
ribs are provided in a rear side wall in the state of projecting in cabin back, A cabin of construction machinery 
having adhered and providing an acoustical insulation board which an edge part was bent by the outside of this 
rear side wall, and was formed in it at a cube type by the state where noise control space is formed between 
rear side walls, in the above-mentioned edge part and a portion which contacts the above-mentioned reinforcing 
rib. 

[Claim 8]A cabin of the construction machinery according to claim 6 or 7 providing a sound-absorbing material 
inside a rear side wall. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the cabin of construction machinery, such as a hydraulic 

excavator and a crane. 

[0002] 

[Description of the Prior Art]A Prior art is explained taking the case of a hydraulic excavator. 
[0003]While 1 is a base carrier of a crawler type, the revolving super-structure 2 is carried on this base carrier 1 
in drawing 7, enabling the free revolution to the circumference of a vertical axis and the work (digging) 
attachment 3 and the cabin 4 are established in this revolving super-structure 2, The power plant 5 which 
comprises an engine, a hydraulic pump, etc. is installed behind the cabin 4. 

[0004]The roof guard 6 for protecting a roof from falling stone etc. is attached to the cabin 4 in the state where 
the crevice C is formed between roofs. 

[0005]In this hydraulic excavator, since the power plant 5 which is a big sound source as mentioned above 
behind [ direct ] the cabin 4 was arranged, there was a problem of invasion of the sound into the cabin 4 having 
been intense, and worsening the operating environment of an operator. 

[0006] Here, the sound from the power plant 5 is told into the cabin 4 through vibration of air and vibration of a 
cabin peripheral wall, and is large. [ of propagation of the sound from the rear side wall especially nearest to the 
power plant 5 ] 

[0007]The large thing is known for the hydraulic excavator with a roof guard as compared with what has a 
nothing roof guard of propagation of the sound from a roof. 

[0008]As for this, according to an artificer's experiment and research, it is considered to be the main factor that 
a sound invades into the crevice C between a roof and the roof guard 6 from the exterior, the sound pressure 
within a crevice becomes high and this sound invades in a cabin through a roof by repeating reflection among 
both. 

[0009] Conventionally, as a measure against such a cabin noise, the method which makes the cabin rear side wall 
used as the passage of a main sound double-frame construction, and fills up the inside with a sound-absorbing 
material (a thing given in a gazette foam) is taken as shown in JP,2000-241064,A etc. 
[0010] 

[Problem(s) to be Solved by the Invention]However, according to the publicly known structure where the inside 
of a double wall is filled up with a sound-absorbing material as mentioned above, since the amount of the sound- 
absorbing material used increases, it becomes a large cost hike. 

[001 1]And only in double-frame construction, since the rigid rise rate of a rear side wall was low, the vibration 
suppression effect was low and it was the actual condition which the reduction effect of the noise in a cabin 
seldom goes up. 

[0012]About the roof portion which is an invasion way of another loud sound in a shovel with a roof guard on the 
other hand, conventionally, the measures against noise control in particular were not taken, but were still 
defenseless. Since it does not become the solution of invasion of the sound based on the sound pressure in a 
gap part becoming high even if it adopts the above-mentioned double-frame construction as a roof portion, 
sufficient soundproof effect is hard to be acquired and, moreover, cost becomes high. 
[001 3] Although it was possible to thicken wall thickness of a rear side wall and a roof, and to improve the 
rigidity, since the workability of a cabin assembly would get worse extremely and evils, such as a fall of the 
mobility of the shovel by the steep increase in cabin weight, would also become large if it carries out like this, 
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there was a limit. 

[0014]Then, this invention demonstrates a high effect of intercepting noise to invasion of the sound from the 
outside, and provides the cabin of the construction machinery with which cost is cheap and moreover ends 
[0015] 

[Means for Solving the Prob'lem]In a cabin of construction machinery in which a roof guard who protects a roof 
was provided in the state where a crevice is formed to a roof while it is mutual, an invention of claim 1 provides 
an insulating member which intercepts circulation of a sound of a cross direction within the above-mentioned 
crevice between the above-mentioned roof and a roof guard. 

[001 6]In composition of claim 1, an invention of claim 2 forms an insulator with elastic materials, such as sponge 
and rubber, and provides it in the state of sticking this insulator elastically to a roof and a roof guard. 
[0017]An invention of claim 3 provides an insulator between a roof and a roof guard in pars intermedia of a cross 
direction of a roof in composition of claim 1 or 2. 

[001 8]In a cabin of construction machinery in which a roof guard who protects a roof was provided in the state 
where a crevice is formed to a roof while it is mutual, an invention of claim 4 provides a sound-absorbing 
material in the above-mentioned roof guard's undersurface. 

[001 9]An invention of claim 5 provides a sound-absorbing material in a roof guard's undersurface in one 
composition of claims 1 thru/or 3. 

[0020]It is in a state where noise control space is formed between rear side walls in an acoustical insulation 
board which an invention of claim 6 provided two or more reinforcing ribs in a rear side wall in the state of 
projecting in cabin back, and an edge part was bent by the outside of this rear side wall, and was formed in a 
cube type, It adheres and provides in the above-mentioned edge part and a portion which contacts the above- 
mentioned reinforcing rib. 

[0021]In a cabin of the construction machinery according to any one of claims 1 to 5 an invention of claim 7, 
Two or more reinforcing ribs are provided in a rear side wall in the state of projecting in cabin back, by the state 
where noise control space is formed between rear side walls, in the above-mentioned edge part and a portion 
which contacts the above-mentioned reinforcing rib, it adheres and an acoustical insulation board which an edge 
part was bent by the outside of this rear side wall, and was formed in a cube type is provided. 
[0022]An invention of claim 8 provides a sound-absorbing material inside a rear side wall in composition of claim 
6 or 7. 

[0023]Since circulation of a sound of a cross direction within a crevice between a roof and a roof guard can be 
intercepted with an insulator in a cabin with a roof guard according to claims 1-3 and 5 or 7 composition, A 
surroundings lump to the front of a sound can be prevented and invasion of a sound from a skylight in a cabin 
provided with especially a skylight can be controlled effectively. 

[0024]Since according to composition of claim 2 an insulator is formed with elastic materials, such as sponge 
and rubber, and a roof and a roof guard are made to stick it elastically especially, an insulator can be stuck 
without a crevice also to a curved surface of a roof, or unevenness (for example, level difference of a window 
section), and a positive effect of intercepting noise can be acquired. 

[0025]According to composition of claim 3 which provided an insulator only in pars intermedia of a cross 
direction, as compared with a case where the crevice whole region is filled up with an insulator, cost could be 
made cheap and it was checked by experiment that an all-over-the-districts restoration method and a so much 
equal soundproof effect are moreover acquired. 

[0026]According to composition of claims 4 and 5, by having provided a sound-absorbing material in a roof 
guard's undersurface, a sound reflected between a roof and a roof guard can be absorbed, and sound pressure o1 
a gap part used as the main factor of invasion of a sound from a roof can be dropped. For this reason, invasion 
of a sound from a roof can be controlled further. 

[0027]In order to provide two or more reinforcing ribs in a cabin rear side wall, to adhere and to, provide an 
acoustical insulation board of a cube type on the other hand according to composition of claims 6-8 not only in 
an edge part but in a portion which contacts this reinforcing rib, ** that the rigid rise effect by a reinforcing rib 
is acquired, and ** — a rigid rise rate of a rear side wall portion becomes high according to a synergistic effect 
which is two points of the rigidity of a rear side wall and a double wall of an acoustical insulation board being 
improved by fixing integration of the acoustical insulation board being carried out to this reinforcing rib. For this 
reason, the vibration suppression effect can be heightened by leaps and bounds, a soundproof effect (sound 
absorption effect according to a sound-absorbing material further at claim 6) by double Kabeuchi's noise control 
space can be added to this, and invasion of a sound from cabin back can be controlled effectively as a whole. 
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[0028]In particular, according to composition of claim 7, since invasion of a sound from a roof side and both rear 

side wall side can be controlled effectively, noise in a cabin can be reduced substantially 

[0029]And since the rigid rise effect is high as mentioned above and it is not necessary to enlarge board 

thickness of a rear side wall and an acoustical insulation board so much while being able to make cost cheap, 

since there is little amount of sound-absorbing material used of a rear side wall portion and it ends, a weight 

increment can be suppressed. 

[0030] 

[Embodiment of the Invention] Drawing 1 - drawing 6 explain the embodiment of this invention. 

[0031 ]The sound insulation construction is given to a roof portion and a back portion with a roof guard in the 

cabin concerning this embodiment. 

[0032]The sound insulation construction of i and a roof portion (refer to drawing 1 - drawi ng 3) 
The roof 1 1 of the cabin main part A is formed in a gently-sloping curved surface including the skylight 1 1a, on 
this roof 1 1, the roof guard 13 places the crevice C between the roofs 1 1, and the whole roof is attached to it bj 
two or more guard fixture 14 — in the wrap state. 

[0033]The skylight 1 1a is formed with transparent plastic plates, such as polycarbonate, and portions other than 
skylight 11a of the roof 11 are formed with steel except for the skylight portion. The skylight 11a is adjoined and 
the glass main windows 12 are formed in the front face of a cabin. 

[0034]The roof guard's 13 main part (henceforth a guard body) 15 is formed in the flat cube type with which the 
edge part was bent downward, and the reinforcing member 16 constructed in all directions is attached to the 
undersurface of this guard body 1 5. 

[0035]While sound-absorbing material 1 7 — fabricated by tabular is stuck on the space (it is the space of the 
backside and central both sides at the example of a figure) by the side of the guard body undersurface divided 
by this reinforcing member 16, in two cross directions of the pars intermedia of a main part, the insulators 18 
and 19 are formed in the reinforcing member's 16 undersurface. 

[0036]it is in the state which these insulators 18 and 19 are formed in the rod form of a rectangular head like a 
graphic display with the elastic material which has the insulation of sponge, rubber, etc., and is elastically stuck 
to the reinforcing member 1 6 and the roof 1 1 of the guard body 1 5, respectively — the roof 11 — it is mostly 
continued and provided in overall width. 

[0037]The front side insulator 18 is formed in the rear of the skylight 1 1a in the state of crossing this right and 
left, as shown in drawing 3. 

[0038]Circulation of the sound of the cross direction within the crevice C between the roof 11 and the roof 
guard 13 can be intercepted with these insulators 18 and 19. 

[0039]Thereby, the sound to which the pressure became high in the crevice C portion turns ahead [ roof ], and ii 
becomes possible to control invading in a cabin especially through the skylight 11a. 

[0040]In this case, the insulators 1 8 and 1 9 are formed by elastic materials, such as sponge and rubber, Since 
the insulators 18 and 19 stick that the roof 1 1 and the roof guard 13 (reinforcing member 16) do not have an 
excessive crevice irrespective of existence of the curved surface of the roof 1 1 and the level difference of a 
skylight 11a portion, there is no leakage of the sound and a positive effect of intercepting noise can be acquired. 
[0041]** from which there is no leakage of the sound further, and a high effect of intercepting noise is acquired 
since the insulators 18 and 19 are formed in two places before and behind roof pars intermedia and an insulating 
action is demonstrated approximately [ this ] at two places. 

[0042]Since sound-absorbing material 17 — is provided in the undersurface side space of the guard body 15, the 
sound which invades in the crevice C from a back sound source can be absorbed by this sound-absorbing 
material 1 7 — , and the sound pressure of a gap part can be softened. 

[0043]In this way, invasion of the sound from a roof portion to into a cabin can be effectively controlled 
according to the synergistic effect of a sound pressure fall operation in the crevice C portion by sound- 
absorbing material 17 — , and the surroundings lump prevention operation (insulating action especially to the 
skylight 1 1a) to the front of the sound by the insulators 18 and 19. 

[0044]According to the experiment which this invention person conducted in order to check the soundproof 
effect of this embodiment, by the case of this embodiment, and the case where neither the insulators 18 and 19 
nor sound-absorbing material 17 — is provided. As a result of measuring the volume of the right and left of an 
operator close to his ears, in the case of the embodiment, a sound volume decrease of 0.9 dB was obtained 
compared with the case of not coping with it. 

[0045]Although the insulator could be provided throughout the crevice C portion, even when it Drovided onlv in 



JP,2003-239322,A [DETAILED DESCRIPTION] 



4/5 ^-v 



two places like this embodiment, it was checked by experiment that an effect of intercepting noise without the 
case where the crevice whole region is filled up with an insulator, and inferiority is acquired. 
[0046]ii. The sound insulation construction by the side of the back (refer to drawing 1, drawi ng 4 - drawing 6) 
As shown in d rawing 1, and 4 and 5, swelling formation of two or more reinforcing rib 21 — prolonged in a sliding 
direction is carried out outward at one, and the rear side wall 20 containing this reinforcing rib 21 — is formed in 
the acoustical insulation board 22 in the state of the wrap from the outside by the lower half part of the rear 
side wall 20 of the cabin main part A. 

[0047]The edge part was bent for inner, and the acoustical insulation board 22 was formed in the cube type, and 
has adhered to the outside surface of the rear side wall 20 by spot welding or plug welding in the bent edge part 
22a and two or more portions 22a (refer to drawing 4) which contact reinforcing rib 21 — . 
[0048]As shown in draw ing 5, while the back window 23 is formed in the Johan part, the air intake 24 for air 
conditioning is formed in the lower part, and the window hole 25 for making the opening of this air intake 24 earn 
out outside also to the lower part of the acoustical insulation board 22 is established in the rear side wall 20. 
[0049]As shown in drawing 6, the air intake 24 is avoided inside the rear side wall 20, and the sound-absorbing 
material 26 is formed in it. 

[0050]Thus, since the acoustical insulation board 22 of a cube type adheres not only in the edge part 22a but in 
the portion 22b which contacts two or more reinforcing rib 21 — provided in the cabin main part rear side wall 
20 and is united with the rear side wall 20, (b) the rigid rise effect by reinforcing rib 21 — is acquired — (**) — 
the rigidity of the rear side wall 20 and the double wall of the acoustical insulation board 22 is improved by fixing 
integration of the acoustical insulation board 22 being carried out to this reinforcing rib 21 — . 
[0051]The rigid rise rate of a rear side wall portion becomes high according to this synergistic effect of two 
points, and the vibration suppression effect is heightened by leaps and bounds by this rigid high rise. 
[0052]Since noise control space S(drawing 1 , four references) S is formed between the rear side wall 20 and the 
acoustical insulation board 22, the soundproof effect by this noise control space S and the sound absorption 
effect by the sound-absorbing material 26 by the side of a rear side wall inner surface can be added, and 
invasion of the sound from cabin back can be controlled at high efficiency as a whole. 

[0053]And since the vibration suppression effect by the rigid rise of a rear side wall portion is high as mentioned 
above, since the sound-absorbing material 26 can secure soundproof effect sufficient as the whole rear side wal 
only by providing in a rear side wall inner part like this embodiment, the minimum has little amount of the sound- 
absorbing material 26 used, and it ends. For this reason, cost can be made cheap. 

[0054]Since the rigid rise effect of a rear side wall portion is high as mentioned above and it is not necessary to 
enlarge board thickness of the rear side wall 20 and the acoustical insulation board 22 so much, a weight 
increment can be suppressed. 

[0055]By the way, at the above-mentioned embodiment, although the sound-absorbing material 17 of the roof 
portion was formed only in the guard body 1 5 of a cube type, it may provide in the state of projecting this 
sound-absorbing material 17 caudad from the main part 15, and contacting the roof 1 1. 

[0056]It is not necessary to necessarily carry out swelling formation of the reinforcing rib 1 7 of a rear side wall 
portion to the rear side wall 20 at one, and it may stick and provide a separate member. 

[0057]This invention is widely applicable to the construction machinery provided with the cabin, such as not only 

a hydraulic excavator but a crane, and an excavator. 

[0058] 

[Effect of the Invention]Since circulation of the sound of the cross direction within the crevice between a roof 
and a roof guard can be intercepted with an insulator in a cabin with a roof guard as mentioned above according 
to claims 1-3 and 5 or 7 inventions, The surroundings lump to the front of a sound can be prevented and 
invasion of the sound from the skylight in the cabin provided with especially the skylight can be controlled 
effectively. 

[0059]According to the invention of claims 4 and 5, by having provided the sound-absorbing material in the roof 
guard's undersurface, the sound reflected between a roof and a roof guard can be absorbed, and the sound 
pressure of the gap part used as the main factor of invasion of the sound from a roof can be dropped. For this 
reason, invasion of the sound from a roof can be controlled further. 

[0060]In order to provide two or more reinforcing ribs in a cabin rear side wall, to adhere and to, provide the 
acoustical insulation board of a cube type on the other hand according to the invention of claims 6-8 not only in 
an edge part but in the portion which contacts this reinforcing rib, The rigidity of a rear side wall being improved 
substantially and the vibration suppression effect's being heightened by leaps and bounds and the soundproof 
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effect (sound absorption effect according to a sound-absorbing material further at claim 8) by double Kabeuchi's 
noise control space can be added, and invasion of the sound from cabin back can be controlled effectively as a 
whole. 

[0061]In particular, according to the invention of claim 7, since invasion of the sound from a roof side and both 
rear side wall side can be controlled effectively, the noise in a cabin can be reduced remarkably and an operating 
environment can be improved substantially. 

[0062]And since the rigid rise effect is high as mentioned above and it is not necessary to enlarge board 
thickness of a rear side wall and an acoustical insulation board so much while being able to make cost cheap, 
since there is little amount of the sound-absorbing material used of a rear side wall portion and it ends, a weight 
increment can be suppressed. 



[Translation done.] 



